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Abstract  

Microplastics (MPs) are ubiquitous sources of pollution in aquatic habitats, which have proven to be a source of concern 

to the world because of their consumption by aquatic animals and the risk of their introduction into the food web. This 

has been worsened by the absence of effective management of plastic wastes in Nigeria. This research calculated the 

abundance, distribution and properties of MPs in water, and sediment from Lekki Lagoon, and determined the types of 

polymers. The MPs were obtained through filtration and density separation, chemical digestion and were identified by 

inspection using a stereomicroscope. Polymer characterisation was done using ATR-FTIR spectroscopy. The SPSS 

(v26) was used to analyse data. The presence of MPs was observed in all matrices of the environment. Particles in water 

were 364 to 435 particles/L and sediment 459 to 611 particles/g. The prevailing shape was fragments and black MPs 

were the commonest colour. Some of the polymers recognized were PET, LDPE, PVC, PP. The results indicated the 

high possibility of aquatic organisms in the Lagoon being contaminated with microplastic present in the water and 

sediments. Public awareness drive and stringent plastic waste management rules are essential. 

Keywords: Pollution, Aquatic organisms, Polymer identification, Microplastics. 

Introduction   

Microplastics (MPs) represent an increasing issue within 

world aquatic ecosystems with their extensive nature and 

their potential to penetrate food webs through trophic 

transfer (Narra et al., 2022). These are generally less than 

5 mm in size, either as the breakdown product of larger 

pieces of plastic waste material or as intentionally 

produced industrial material, used in cosmetics and 

cleaning supplies (Subaramaniyam et al., 2023). They are 

physically invasive in waterways, besides acting as 

vectors of toxic compounds in aquatic settings, which 

exposes them to compounded ecological and public health 

risks (Liu et al., 2019a). 

When consumed, MPs can occur in high concentrations in 

the gills, the gastrointestinal system, and even muscles of 

fish, causing physiological disruption, inflammation, and 

behaviour changes (Wright and Kelly, 2017). Such effects 

do not only pose an ecological concern but also leave 

doubt about the safety of eating fish (Dada and Bello, 

2023) and using the water for domestic purposes. 

Irrespective of growing international research interest in 

MP pollution, empirical evidence on the subject in 

freshwater systems in Nigeria is limited and inconsistent, 

especially in terms of how the relationship between the 

sediment, water, and biota occurs (Akinhanmi et al., 

2023). Anthropogenic activities, such as plastic waste 

management, fishing, and urbanisation, are largely 

contributing to the increased anthropogenic impact on the 

Lekki Lagoon. As these activities promote the infiltration 

of MPs into the aquatic system (Olarinmoye et al., 2020; 

Oni et al., 2020). However, there are only a few studies 

that critically evaluate the abundance, typology, and 

environmental consequences of MPs in this area (Idowu et 

al., 2024; Amadi et al., 2020). The existing literature gap 

does not reflect the depth of environmental burden by MPs 

in Nigerian lagoon systems.  Also, the chemical make-up 

of MPs identified is rarely described which is required to 

ascertain the toxicity and environmental sustainability of 

the substance (Chen et al., 2022b; Fang et al., 2021). Such 

limited information is an obstacle to the development of 

appropriate public health and environmental policies to 

reduce MP contamination in water bodies (Zhang et al., 

2021). 

The study was aimed at critically comparing the spatial 

abundance, morphology, and polymer composition of 

MPs in water and sediment in the Lekki Lagoon. The 

characterisation of the polymers was carried out using 

ATR-FTIR to establish the nature and source of 

microplastics in the Lagoon. This study could be used as 

scientific contribution to waste management plans for the 

Lekki Lagoon. 

 

Methodology   

The study design was a cross-sectional study, to evaluate 

microplastic particles (MPs) in a multi-compartment 

ecosystem. Three sampling sites, Agbalegiyo, Wharf, and 

Ilamo, were selected based on spatial distribution and each 

site was about 1km apart, reflecting ecological and socio-

economic gradients. Three replicate samples of water and 

sediment were collected from each of three different 

locations along the river, denoted as (S1, S2 and S3), with 

a gap of roughly 1 km between each location. At each 

sampling location, water samples were transferred into 2.5 

L amber bottles that had been previously cleaned.  The 

bottles were filled to the brim and moved against the flow 

of the river before being covered with a piece of aluminum 

foil and sealed. An ice bag was used to carry the water 

samples to the lab.  Sediment samples were collected from 

the top 5 cm of the sediment using a stainless hand trowel. 

A 500 g sample of sediment was taken from the river 

sampling point. Sediment samples were transported to the 

lab in aluminium Ziplock foil bags and stored properly in 

an ice container before being analyzed in the lab.  

1L of the water sample was filtered using a vacuum glass 

filtration apparatus with a 0.45 zm nitrocellulose filter. 

The membrane filter was allowed to dry in a desiccator 

after which it was observed. Air-dried sediment samples 

in a fume cupboard were sieved with a 5 mm mesh and 
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separated on the basis of density in a saturated sodium 

chloride solution (density 1.2 g/cm 3) and agitated using a 

glass rod and left to settle and were treated with 30% 

hydrogen peroxide to digest organic matter. This 

suspension was filtered and the membrane allowed to dry 

after which it was checked under a microscope (Thompson 

et al., 2004). 

Dried filter membranes were analyzed under 40 × 100 

magnification using an Andonstsar AD246S-M 

stereomicroscope to check the morphology of the 

microbes by microscopic analysis. The visual 

identification recorded the data of the shape, size and 

colour of MP in all the samples. Standardisation of data 

was carried out and expressed as particles/L of water and 

particles/kg of sediment. ATR-FTIR spectroscopy on a 

sample of selected microplastic fragments was performed 

in order to characterise the types of polymers on an 

Agilent Cary 630 spectrometer. Polymer identity was 

determined based on resulting spectra to standard libraries 

such as Hummel and Aldrich (Idowu et al., 2024). 

The analysis of data was made with IBM’s statistical 

package for social sciences (SPSS, version 26). The 

abundance of MPs was provided in the form of means and 

standard deviation and translated using a standardized unit 

per matrix. Statistically significant differences among 

sampling points were tested with one-way analysis of 

variance (ANOVA), and the mean variation across 

sampling points were separated using Duncan Multiple 

Range Test at (p<0.05). 

Results 

Microplastic abundance in surface water displayed a clear 

spatial pattern, with 435 particles L-1 recorded at 

Agbalegiyo, 378 particles L-1 at Wharf, 

and 364 particles L-1 at Ilamo. Fragments dominated 

across sites, were fragment>fibre>film>foam>bead. 

Fragments constituted 36.86 %, 32.58 %, and 30.53 % of 

microplastics at Agbalegiyo, Wharf, and Ilamo 

respectively as showed in (Figure 1). Black particles were 

the dominant colour, contributing 32.12 %, 28.91 %, 

and 38.76 % of total counts at Agbalegiyo, Wharf, and 

Ilamo respectively. White and brown particles ranked 

second and third as showed in (Figure 2). Site‑specific 

chi‑square testing confirmed significant disparities in 

colour distributions (P < 0.01), evidencing spatial 

heterogeneity in source inputs. 

Sediment microplastic counts exceeded water values, 

ranging from 458 particles kg-1 at Ilamo 

to 611 particles kg-1 at Wharf, with Agbalegiyo 

intermediate at 475 particles kg-1 accounted for 38.68 % of 

microplastics in sediment at Wharf, while fibres 

dominated at Agbalegiyo (49.14 %). Across matrices, 

seventy‑one per cent of recovered microplastics measured 

below 1000 µm, with a modal size class of 200–400 µm, 

underlining advanced fragmentation (Figure 3). Films and 

pellets were absent, indicating preferential retention of 

angular and fibrous particles over intact pellets. Colour 

distribution in sediments followed a 

black>white>brown>yellow hierarchy at Agbalegiyo and 

Wharf, whereas Ilamo presented 

black>white>brown>red>blue (Figure 4). Black particles 

constituted thirty‑three per cent of sedimentary 

microplastics, suggesting substantial influx from tyre 

wear, soot, and degraded synthetic rubber, while yellow 

and blue particles together accounted for less than five per 

cent of counts. 

 

Figure 1: Distribution of microplastics shapes in water.  
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Figure 2: Distribution of microplastics colour in water  

  

Figure 3: Distribution of microplastics shapes in sediments    

 

Figure 4: Distribution of microplastics colours in sediments  
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Figure 5: ATR-FTIR spectra for LDPE, PC, PMMA, nylon, PS, PET 
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Figure 6: ATR-FTIR spectra for PVC, ABS, PP, HDPE, nitrile, latex 

 

ATR‑FTIR spectra identified thirteen polymer types, 

chiefly polyethylene terephthalate, low‑density 

polyethylene, polyvinyl chloride, and polypropylene as 

showed in (Figures 5–6).  

Polymer diversity peaked in Wharf sediments, coinciding 

with the highest microplastic loads, whereas Ilamo 

exhibited the narrowest polymer spectrum. Plate 1 shows 

selected images of fragments, fibres, films, foams, and 

beads illustrate the morphological heterogeneity of lagoon 
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microplastics, with fragments showing both smooth and 

serrated edges and fibres ranging from eleven to fifty‑two 

micrometres in diameter, corroborating stereomicroscope 

measurements.   

   

    

    

Plate 1: Selected images of microplastics; fragments (a – c), fibres (d – f), films (g – h) and foam (i) from water 

and sediment samples  
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Polymer‑specific frequencies were highest at 22% 

followed by polyethylene terephthalate (18%), 

low‑density polyethylene (15%), polyvinyl chloride 

(13%), polypropylene (8%), polystyrene (5%), with the 

residual 19% shared among other identified polymers. 

Heavier polymers displayed greater prevalence in 

sediment than in water, consistent with density‑driven 

partitioning. 

 

Discussion 

In this study, the abundance and morphology of 

microplastics were examined in the surface water and 

sediment of the Agbalegiyo, Wharf and Ilamo area of 

Lekki Lagoon, Nigeria. The overall abundance of 

microplastics obtained from the sampling points were 435 

particles/L, 378 particles/L and 364 particles/L 

respectively. The microplastic concentration in the surface 

water in this study exceeds the range earlier published in 

the Badagry Lagoon but still falls below the highly 

polluted Osun River making the Lekki Lagoon a hot zone 

of contamination but not an extreme deviation from other 

water bodies in Nigeria 

(Yahaya et al., 2022; Idowu et al., 2024). While for 

sediment it was 476 particles/kg, 611 particles/L and 459 

particles/L for Agbalegiyo, Wharf and Ilamo area of Lekki 

Lagoon respectively. The most prevalent type of 

microplastics in the water and sediments was fragments. 

The prevalence of fragments within water/sediment is 

explained by the progressive decomposition of macro-

plastics, especially polyethylene packaging and 

polypropylene items commonly found in homes, which 

agree with notes on other tropical systems in which 

fragmentation mechanisms are catalyzed by heavy 

ultraviolet radiation and abrasion processes 

(Thompson et al., 2004; Zhao et al., 2019). The high 

percentages of black particles in both the water and 

sediments point to the contribution of vehicular and 

combustion sources such as tyre wear and soot carried by 

atmospheric deposition respectively in addition to direct 

liter contributions (Verlis et al., 2013; Boerger et al., 

2010). 

The retrieved visible microplastics in sediments were 

confirmed using ATR-FTIR as polyethylene 

teraphthalate, high density polyethylene, polyvinyl 

chloride, low density polyethylene, polypropylene, 

polystyrene, polyurethane, polycarbonate, nylon, latex, 

nitrile, polymethyl methacrylate, and acrylonitrile 

butadiene styrene. The identified types of polymers 

broaden the list of proven synthetic materials in lagoons 

of Nigeria and unveil a significant role of high-density 

polymers, like polyvinyl chloride, at risk of sinking, which 

could explain its relative abundance in sediment samples 

relative to water samples (Fang et al., 2021; 

Zhang et al., 2021). Temporal and spatial variations in the 

diversity of polymers, with the richest set employed in 

Wharf sediments, reflect different anthropogenic 

stressors; Wharf is a trans-shipment hub where plastic 

wrap pallets, paint flakes, and trawler refuse accumulate, 

and polymers further enrich the diversity of input material 

(Adeleye et al., 2020; Adekoya, 1995). 

Theoretical considerations are related to simulating the 

fates of the contaminants affecting sedimentation 

coefficients, which compel the prediction tool of transport 

algorithms within low‑energy tropical lagoons to update 

assumptions of toxicants on solid exposures 

(Liu et al., 2019b; Zhang et al., 2021). The study trades 

offs are that the methodology used is visual, which might 

underestimate the prevalence of nano-plastic, and that it is 

just one temporal snapshot, which does not allow seasonal 

comparisons; however, high levels of quality control, 

using procedural blanks, and acid-washing glassware 

ensures that the study has minimal false positive results 

increasing its internal validity (Shruti and Kutralam-

Muniasamy, 2019; Lassen et al., 2015). Politically, the 

current Extended Producer Responsibility regime in 

Nigeria lacks forcefulness; adding compulsory reporting 

of production amounts of plastics, the baseline thresholds 

of recycled composition, and taxes imposed on 

biodegradable options, or the opposite can significantly 

achieve macro-plastic discharge into the lagoon catchment 

thus breaking the continuum of fragmentation observed in 

this study (Adeleye et al., 2020; Adekoya, 1995). 

Community-based behavioural change interventions, such 

as plastic literacy campaigns and paying people to collect 

waste so as to reduce its abundance, have also been shown 

effective in similar coastal regions and could act as a force 

multiplier of institutional action, resulting in a multi-actor 

coalition that can bend the pollution curve. Scientifically, 

the current data set will ensure base levels of concentration 

to which the effectiveness of the future interventions can 

be determined; repeat experiments using the same 

protocol will enable tracking possible trends, and the 

comprehensive library of polymers obtained in this study 

can potentially be incorporated into the regional databases 

of spectral searchers, which will allow faster identification 

of subsequent samples and promote cross-labouratory 

comparability (Thompson et al., 2004; Zhang et al., 2021). 

Lastly, geographic information system mapping of 

microplastic areas of concentration combined with 

hydrodynamic modelling will increase spatial 

prioritisation accuracy of targeted clean-up operation and 

enable adaptive governance that can adapt according to 

evidence and stakeholder input (Akinhanmi et al., 2023; 

Idowu et al., 2024).  

Conclusion   

This study forms a strong empirical background on 

supporting the prevalence of microplastic in the Lekki 

Lagoon ecosystem, surface water and sediments. 

Microplastics were detected in all the water and sediment 

observed demonstrating their widespread distribution 

within the lagoon environment. Sediment contained the 

highest concentration, affirming its role as a major sink for 

microplastic particles. For the water sample observed the 

highest abundance of microplastics were found in 

Agbalegiyo while the least was found in Ilamo, why for 

the sediment the highest no of microplastics were recorded 

in Wharf why the least was recorded at Ilam.  All matrices 

were composed of fragmented particles as most 

abundance, also ATR-FTIR analysis showed a wide 

spectrum of plastic diversity (13 synthetic polymer types 

in sediment MPs) such as polyethylene terephthalate, 

polyvinyl chloride, polypropylene etc. 

Omidiji et al.  



Journal of Agriculture, Forestry and Fisheries (Volume 23(1), 2026): 

 

24 
 

References 

Adekoya, B.B. (1995). A Report on the Diagnostic Survey of 

Small Capture and Culture Fisheries in Ogun State. Ogun 

State Agricultural Development Programme, Abeokuta, 17. 

Adeleye, N., Osabuohien, E., Adeogun, S., Fashola, S., 

Tasie, O. and Adeyemi, G. (2020). Access to Land and Food 

Security: Analysis of ‘Priority Crops’ Production in Ogun 

State, Nigeria. In, Osabuohien. E (Ed.), The Palgrave 

Handbook of Agricultural and Rural Development in Africa 

(291-311). Cham-Switzerland: Palgrave Macmillan. DOI: 

https://doi. org/10.1007/978-3-030-41513-6_14. 

Akinhanmi, F.O., Ayanda, O.I. and Dedeke, G.A. (2023). 

Occurrence and Characteristics of Microplastics in the 

Surface Water and Sediment of Lagos Lagoon, Nigeria. In 

Biotechnological Approaches to Sustainable Development 

Goals (pp. 103-118). Cham: Springer Nature Switzerland. 

Amadi, L.O., Nosayame, T.O. and Williams, J.O. (2020). 

Assimilation of microplastics and bacteria associated with the 

organs of wild mullet harvested from an estuary in Rivers 

State, Nigeria. IOSR J Environmental Science Toxicology 

Food Technology, 14(9): 01-9. 

Boerger, C.M., Lattin, G.L., Moore, S.L., and Moore, C.J. 

(2010). Plastic ingestion by planktivorous fishes in the North 

Pacific Central Gyre. Marine pollution bulletin, 60(12): 

2275-2278. 

https://doi.org/10.1016/j.marpolbul.2010.08.007. 

Chen, Y., Chen, X., Li, X., Liu, Y., Guo, Y., Wang, Z., and 

Dong, Z. (2022a). Effects of bisphenol AF on growth, 

behaviour, histology and gene expression in marine medaka 

(Oryzias melastigma). Chemosphere, 308: 136424. 

Chen, Y., Shen, Z., Li, G., Wang, K., Cai, X., Xiong, X., 

and Wu, C. (2022b). Factors affecting microplastic 

accumulation by wild fish: a case study in the Nandu River, 

South China. Sci. Total Environ. 847, 157486. 

Dada, O. A., and Bello, J. O. (2023). Microplastics in 

carnivorous fish species, water and sediments of a coastal 

urban lagoon in Nigeria. Environmental Science and 

Pollution Research, 30(19): 55948-55957. 

Dusaucy, J., Gateuille, D., Perrette, Y., and Naffrechoux, 

E. (2021). Microplastic pollution of worldwide lakes. 

Environmental Pollution, 284: 117075. 

https://doi.org/10.1016/j.envpol.2021.117075 

Famoofo, O. O., and Abdul, W. O. (2020). Biometry, 

condition factors and length-weight relationships of sixteen 

fish species in Iwopin fresh-water ecotype of Lekki Lagoon, 

Ogun State, Southwest Nigeria. Heliyon, 6(1). 

Fang, C., Zheng, R., Hong, F., Jiang, Y., Chen, J., Lin, H., 

and Bo, J. (2021). Microplastics in three typical benthic 

species from the Arctic: Occurrence, characteristics, sources, 

and environmental implications. Environmental research, 

192: 110326. 

Gao, J.M., You, J., Wu, J.C., Guo, J.S., Fu, P.T., and 

Zhang, L.X. (2023). Factors affecting the accumulation of 

organotins by wild fish: A case study in the Three Gorges 

Reservoir, China. Environmental Science and Pollution 

Research, 30(59): 124407-124415. 

Idowu, G.A., Oriji, A.Y., Olorunfemi, K.O., Sunday, M. 

O., Sogbanmu, T.O., Bodunwa, O.K., Shokunbi, O.S., and 

Aiyesanmi, A.F. (2024). Why Nigeria should ban single-use 

plastics: Excessive microplastic pollution of the water, 

sediments and fish species in Osun River, Nigeria. Journal of 

Hazardous Materials Advances, 13, 100409. 

https://doi.org/10.1016/j.hazadv.2024.100409 

Lassen, C., Hansen, S. F., Magnusson, K., Hartmann, N. 

B., Jensen, P. R., Nielsen, T. G., and Brinch, A. (2015). 

Microplastics: occurrence, effects and sources of releases to 

the environment in Denmark. Ocean Science Journal, 25(1), 

121-125. 

Liu, X., Shi, H., Xie, B., Dionysiou, D.D., and Zhao, Y. 

(2019a). Microplastics as both a sink and a source of 

bisphenol A in the marine environment. Environmental 

Science and Technology, 53(17): 10188-10196. 

Liu, J., Wu, S., Zhao, H., Zhang, J., and Jiang, L. (2019). 

Microplastics as carriers of bacterial pathogens: An in vitro 

study on the adsorption of Bacillus cereus by polystyrene 

microplastics. Environmental Pollution, 248 : 982–988.  

Narra, S., Shettigondahalli Ekanthalu, V., Antwi, E., and 

Nelles, M. (2022). “Effects of marine littering and 

sustainable measures to reduce marine pollution in India,” in 

Handbook of solid waste management: Sustainability 

through circular economy. Editor M. Nelles (Singapore: 

Springer Nature Singapore), 1375–1406. 

Olarinmoye, O. M., Stock, F., Scherf, N., Whenu, O., 

Asenime, C., and Ganzallo, S. (2020). Microplastic 

presence in sediment and water of a lagoon bordering the 

urban agglomeration of Lagos, Southwest Nigeria. 

Geosciences, 10(12), 494. 

Oni, B.A., Ayeni, A.O., Agboola, O., Oguntade, T., and 

Obanla, O. (2020). Comparing microplastics contaminants 

in (dry and raining) seasons for Ox-Bow Lake in Yenagoa, 

Nigeria. Ecotoxicology and environmental safety, 198: 

110656. 

Shruti, V.C., and Kutralam-Muniasamy, G. (2019). 

Bioplastics: Missing link in the era of Microplastics. Science 

of the Total Environment, 697: 134139. 

Thompson, R. C., Olsen, Y., Mitchell, R. P., Davis, A., 

Rowland, S. J., John, A. W., McGonigle D. F., and Russell, 

A. E. (2004). Lost at sea: where is all the plastic? Science, 

304(5672), 838-838. 

https://doi.org/10.1126/science.1094559. 

Verlis, K. M., Campbell, M. L., and Wilson, S. P. (2013). 

Ingestion of marine debris plastic by the wedge-tailed 

shearwater Ardenna pacifica in the Great Barrier Reef, 

Australia. Marine Pollution Bulletin, 72(1), 244-249. 

https://doi.org/10.1016/j.marpolbul.2013.03.017. 

Wright, S.L., Thompson, R.C., and Galloway, T.S. (2013). 

The physical impacts of microplastics on marine organisms: 

a review. Environmental Pollution, 178: 483-492. 

https://doi.org/10.1016/j.envpol.2013.02.031  

Wright, S.L., and Kelly, F.J. (2017). Plastic and Human 

Health: A Micro Issue? Environmental Science and 

Technology, 51(12): 6634–6647.  

Yahaya, T., Abdulazeez, A., Oladele, E.O., Williams, E.F., 

Obadiah, C.D., Umar, J.A., and Salisu, N. (2022). 

Microplastics abundance, characteristics, and risk in badagry 

lagoon in lagos state, Nigeria. Pollution, 8(4): 1325-1337.  

Zhang, Y., Wu, D., Guo, C., and and Wang, Y. (2021). 

Effects of polycarbonate microplastics on liver and gut of 

grass carp (Ctenopharyngodon idella). Environmental 

Pollution, 276: 116683.  

Zhao, S., Wang, T., Zhu, L., Xu, P., Wang, X., Gao, L., 

and Li, D. (2019). Analysis of suspended microplastics in the 

Changjiang Estuary: Implications for riverine plastic load to 

the ocean. Water Research, 161, 560-569. 

 

 

Omidiji et al.  

https://doi.org/10.1016/j.envpol.2013.02.031

